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than the work spent in compressing it conld alone create. The first attempts to determine the relation in question, for the case of air, established an approximate equivalence without deciding" how close it might be, or the direction of the discrepance, if "any. Thus experiments ff On the Changes of Temperature Produced by the Earefaction and Condensation of Air/" * showed an approximate agreement between the heat evolved by compressing air into a strong copper vessel under water, and the heat generated by an equal expenditure of work in stirring a liquid; and again, conversely, an approximate compensation of the cold of expansion when air in expanding spends all its work in stirring its own mass by rushing through the narrow passage of a slightly opened stop-cock. Again, theory,f without any doubtful hypothesis, showed from lieguault's observations on the pressure and latent heat of steam that, unless the density of saturated steam differs very much from what it would be if following the gaseous laws of expansion and compression, the heat evolved by the compression of air must be sensibly less than the equivalent of the work spent when the temperature is as low as 0° Cent., and very considerably greater than the equivalent when the temperature is above 40° or 50°. Mr. Eankine is, so far as we know, the only other writer who independently admitted the necessity of experiment on tho subject, and he was probably not aware of the experiments that had been made in 1844, on the rarefaction and condensation of air? when he remarkedJ that " the value of K is unknown ; and as yet no experimental data exist by which it can be determined1* (K denoting in his expressions a quantity the vanishing of which for any gas would involve the equivalence in question). In further observing that K is probably small in comparison with the reciprocal of the coefficient pf expansion, Mr. Itankine virtually adopted the equivalence as probably approximate; but in his article " On the Thermic Phenomena of Currents
* Communicated to the Royal Society, June 20, 1844, and published ia Philosophical Magazine, May, 1845.
t Appendix to " Account of Carnot's Theory," Roy. Soe. Eclinb., April 30, 1849, Transactions. Vol. XVI., p. 568; confirmed in the "Dynamical Theory," § 22, Tram. Roy. Soc. Edirib., March 17,1851; and Phil Man. Vol IV., Series 4, p. 20.
t "Mechanical Action of Heat," Section II. (10), communicated to tho Roy. Soc. Edinb., Feb. 4, 1850; Transactions, Vol. XX., p. 166.
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